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{MmmJ}} 2003.03.05 

SSI omm M^\B ^^^^ o\°\ xi\^ '^^^ ^ o\m o\smo\ n\ 

SeSSl POLYSILICON THIN FILM, METHOD OF FABRICATING THE SAME 

AND THIN FILM TRANSISTOR NON-DEPENDANCY ON ACTIVE 
CHANNEL DIRECTION 

[SSI ^^^oll^po^ol ^^^A^ 

1-1998-001805-8 

[□iBieii 

[ CH £1 ej M H ] 9-1 998-000642-5 

[S^^gj^^eisl 2000-055227-0 

[^s°i ^^s:'i] ^^xig 

[^SSI S^s:*!] PARK, J I YONG 

[^eje^eimj 700331-1823311 

i^m^m.} 442-470 

[^^1 3:'i£ =4^g!Ai mm=? sss 993-5. 204s 

[^^] KR 

[as£l ^^s:>i] aiaiis 

[^S^ S^a:>|] PARK.HYE HYANG 

[^eJS^eiS] 771015-2657220 

[^^eis] 441-390 

[^^1 ^^15: ^S!AI 1285-7. 101 

[^^] KR 

oil 2lt^ «§!^A^ M s^i^Lia. chbisj 
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5.000 

0 B 
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^ q-^^ ^e1^ ^]$] 1}-^ ^ oil- ol-g-*].<^ 7^12:^ «^-n^. e 

<>M^ ^/^l^ Irei-^V-a ^^o] 1 ^2iic]. ^ ^^i-^S cj^il-sflol v] 

*>^1 *^>^ n^^] ^Sl- T^V^HS >«.>-g-^H w]^^ e^loi;^-]!. 

^ ^^^-^ «<}-^3l- ol^Tll Cf^^ ^e)^ ^l-§-^H ^12:^ 

H-^ ^V«^l7> 25 % iflS 2i^^ ^ 9X^. 

:£ 3 
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Si^ ^^e^- B^^liB-1{P0LYSILIC0N THIN FILM, METHOD OF FABRICATING THE SAME AND 
THIN FILM TRANSISTOR NON-DEPENDANCY ON ACTIVE CHANNEL DIRECTION} 
^^tb 

S. la. S. lb ^ 5. Ic^ SLS IJ-'^^ 7fl^^AS. Ha]^ S-^^lt:!-. 

i 2fe ^ ^^fil <a^^l<^l<Hl 4€- ^el^ M^-^q-oi ifJ-i^oflAi A>-g-5)^ 

£ 3^ IE 2^ ^>i3.1- ^l-S-^><^ Cf^^ ^el^ ^^£<5lcf. 

£ 4^ ^ cf^^ ^B]^ ^1-^1-^ ^IS ^>-g- 

:£ 5^ ^ ^^^1<^1<H1 i^>^3 5llol;^-l7> 

4*>^i **>^ ^Bflo^ p].>^,^ jEfl^o] A>z^-^ Bii<i^ p>iH sfl^^ ^-Ei-'^ 

5. 6^ :£ 5^ p>>iH# <^l-§-*><^ 'Jl-^- ^e)^ ^1-^^ M-Hl-^ai^-. 

£ 7^ ^ i£Cf^ <a^Al<^lol| 3fl^^ x^^^^ ^^S, 2flol^7l- 

tb «<j-*J=-^S- ^^>z]-^ ^Eflo^ e|.oi Bfl^ ::i^oi a^s. o]^ 
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^BflS. tifl^^ M-Bj-vflcf. 
£ 8^ £ 7^ ^>^S« '^l-g-^M t:^^^ ^e1^ ^^^^ ^B^-i^cf. 

H 9^ ^ '^^^I'^lofl 4€- ^>:ia sfl^^ SAltb ^-^S. eflo];^ 

S wfl^^ ^>^3 M-B)-vflcf. 

£ 10^ S. 9^ i^>:ia» <^1-g-Br>c^ i?>^ cl-^;^ ^e|^ a]-^^ ^^^^ M-Bj-i^cf. 

£ 11^ ^ ^^^51 ^Alo^l^o]] nq-e^- ^^lls^ cf^^^ ^e)^ TF12] 
£ 12^ ^ ^^l<^l-i-<Hl nq-el- ^e)^ TFT^ 

<13> [^<^^ ^l-g-^^^")] 

<14> ^ ^x^o. c^^^eflol Ti|tl>oli-g- cf^^ ^5^^ o]o] ttj.,^ ^ o]^ A> 
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^^^^ S.^^^ 2i^^}<=^ :^]2i^ V^^^ ^El^ o] o^-n^o^ ^ 

<16> -f-^a-^ o.^ SLS u]:^^ ^ejs ^6|] t^jol^^w]^ 2^ ol>^ SA>*>o^ ;t 

^ ^Bl^ ^^^^^ tl: «oHT=-^^ ^^t!: S.'=>^^ 7}^]^ ^^-^S 4. 

-^ttt!: 371^ 91^^ AM<H1^ :^;^17> 

<i7> SLS 7]^^ ol-§-^><^ 7m >a-'Hl cl-^^ iE^ ^m^^ *a^]-7> Ticfl -gel^ 

:i5ll^(large silicon grain)^ ^^^^ ^-^'^ , <^1# <^l-§-s^><^ TFTl- ^l^s^>^^ nfl , 

^Bl^-^S TFTS^ ^^^3}- -^A>tl: s->^j^ ^ o;^^ ^ o.^. j^jisj^i 

<18> £ la, £ lb ^ IE Ic^ -^^sl SLS ^j-'S^ M-Bf'^cf. 

<19> SLS Si- «j-^<^lAi^ s laSf ^o] eflol;^^i^ol ^Jifs]^ cg^aJf -f-^^}^] ^*>^ 

<20> eflol;^-lH]o^ ^A].7> ^ ^Z^-o] Al^S)^ Hl;=§^ ^e|^/-g-8- ^5^^ ;^l^<^lAi 

^ -g-g-^ ^el^ ^ ^S.7> ^^51^ ^£ ^Wfl7l- ^^^^ 



26-6 



1020030013829 #^ '^^}: 2003/6/14 

<2i> ttj-sl-A^, ^ Ibl- ^S*>^. <i -^^^ v}^^3. nMo_s.^B\ ^ 

«J-*J=-^S. X=711 nf^^ -gEl^ #ol ^^^1 -g-ji 

€ nfl^W "a^HM-^l ^a^t!" ^Eflo^ ^^^^ 7} 

7]-^ -§-^sl;^l 7l c}^^ ^el^ ;i;g^oji ^s^^ ^;^i.7> ^^s\o] :t^^ 

<23> icf-rq-A^, TFT ^l^Al ^Elti. ^1)^ «J-^ol SLS U-i^*^ «c}-^<^l 
T^fl^H ^^tlr ^-f ^^l- n^<^ 1}-*^<^1 tfltb ^^^;^1S1 ^^o] ^4i7> slJBS- 

^El^ofl al^7>^ TFT ^ "^H^H. ^fl^ tij-^jz). 

90°^ ^-f TFT ^^^o] fllBlcHfil H^^S ^-g-^m ^^1 

7} ^T^^n TFT 3.7\] :^^^}^t^. 

<24> ois]. ^O], 7] ^9] SLS "o^*^-^^ ^l^t!- TFT^ ^-^Bja. ^fl^o^ i^^^ofl Hj-E]. 

TFT ^^^ofl €■ ^5|-7> ^5 7] 711 ^^S. ^S. ^S.<^1 ^l^ol tcl-STfl ^cf. 

<25> t!:^, PCT wo 97/45827 Jl ^ i^l^ 6,322,625:^«^1 7flAl^ «l-s>|- :^ 

'^l. w]^^ ^Sl^^ ^at-t!: ^ SLS 71^^ 7]% til^^ ^e)^ cf^>§ 
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^1^ ^^ 6.177.39lJl<Hl^i^ SLS 7]^^ <^l-g-^H T^cfl oj^^V ^ej^ 

:^5}o]tJlS!l- ^-^^ tifl^l* SL^^ LCD tqw}o]>;-g- TFT ^l^^l ^B|w. 
^1]^ SLS «j-^<^l 5l*>o^ ^^^^ uj-^ofl rfl^>a^ 3§^^ :^^> 

^fle^oi «j-^j:oii ifltl: wflsl^H Jl5jI-7> 3^^?} 5]S.S. w1^7> 

^ TFT ^^^^ ^ 9X^ tiV^, ole^^ m^oijA-^S. ^A] ^flElti. ^fl^ <^^ji)- 

1}-*^<^1 90°<?1 ^-^ TFT ^^^o] ffle^'^sl H^-9.S. 2)-g-*>^ 
7V ^^11^>711 TFT ^^^o] 37)1 ^^mcf. 

^^1^. <5flBlw. pflH^rfi t^^l-eflo] ^j^A] ^-^ TFT^q- s)-^ ^ ifl 

TFT^ <^«]:^^^ 90°^ z^-iEl- :^^7} 9X^t=^ . ^'M, ^ TFI^ ^-^j^ 3.711 

^V^l^l^l TFT^ $<a^^^ *J=^^l^l7l ^tflAife A^:^ «j-*j=6ll cfltb 

•j^Ely. ^11^ cg^o^ 30°vfl;^l 60° s^ zl-iEs. 7l^<^;^l7ll ;5|1 3)-^ o.^>«) cIhH^^ 

=1^]^, ^] ^^1 SLS ^^sl- 7]#oil ^^^51^ -B-t!: 371^ ^^^^ 

-§-^^£>V*| ^1^^^ ^;^17> ^Elti. ^1)^ iJflo)] 3£^^ ^^ol ^;cll*l-o^, nq. 

el-^i, TFT ^ <^>7lAl7l^ c^l^^ ^ lr^'^a^^<^l ^:^ll^>7ll ^cf^ ^^1 
^^1 9X^. 

^ ^<^1>H ^^tb «>5q- ^^1^^ «fl^*>7l o>^^ ^-^^^i. 

^ ^^'^si SLS ^^si-'S^s i=i-m^ ^si^ ^12:^>^ ^i^isi^ ci- 

^sl^^ ^H*>fe ^ ol-§-*H ^is^ cf^^ ^] 
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<3o> atb, ^ a ^<Hi^i cf^^ ^s^$ ^^^-i- ^>-§-*H ^ 

<31> ^ ^^^^ ^1-71 ^^^^1-71 ^*l-<^, 

<32> o]^^ ^^o]u]^ ^^j^ ;g^l7> 5|^5>^l ^o.t^ ^V7l He|-<^l°1e) ^^^^ 

l-e)>4<y ^2^ol 1 ^2^1:^ ^ ^ o. B^>^ cl^l-Ellol tqwl.o]>h-g- cf^^ 

<33> ^ 

-^5. t}^ 

<35> ^ 

<36> 5llol;^i7> ^32l-5>^ e)-Ol ^Bflo^ 5iloi^-i7> ^^>^ ^€^1 

n>i3» A>-g-§>a^ u];^^ ^sl^^ °l-§-^H 
i^*}^ cli^ellol c^aH^-g. cf^^ ^g^s wvn^-o^ ;(|]^ 

<37> i£*V, ^ ^Vrg^ 

<38> 5llol^^7l- ^]]o]:^^7} ^^>^ sfl^o] ^2:* 

i^>^a« >^>-g-*>«^ -gHl^* ^]<=>]:^^^ '=>]'%-^}^ ^^^*>^ ^^*>^, ^ 

7l eflol^-l7> ^3|.€r>^l ^§>^ sfl^^ ^^o] £H ^Bfl^ M:^^ ^V^^ai sfl^ 
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^^^s\o] ^^1-2.^ tq>i#eflo] c^HH^-g- ^sl^ 

<39> at!:, ^ ^71^1 «J-i^oll slSfl ^]Si^^ ^^i^S «^>^ -R-71 r1>i 

l-g^jo] C^Wl-ol^^ Cf^^ M^n^^ 
<40> ol^>, ^ ^x^^ ^^"1^ ^^il^l ^^tb^^. 

<4i> £ 2^ ^ <a^Aic^lofl 4=. tzf^;^ ^e:)3. «VB^o^ ;^]^ ^f-B-s]^ 

2:51^ Cf^^ ^^^21 sgigiEolCf. 

<42> £ 2<^lAi ^ ^ o;^^ u>sq- ;y-ol, «o^*^o.^ ^^>^^ ^^S. ^]o]:^]^^ 

^^^^ tl: ^^tl: ^efl^ 7V;<l7ll ^cf. 

<43> i£ 2<H1 A>^t]: ^-f . £ 3<^l^i 1- ^ w>5q- :^c>], eijol 

A| A^s. ^M-Tll l-#-^(protrusion)7> He|-oliHe| ^^i^}7\] 
^^o]u]^ ^^^^]7} ^^^o]s. ^Efls. 

<44> IE 4^ ^ Cf^ ^^Ajo^lo]] n]-^ cf^^ ^S]^ Hl-B]-o^ «J-^<Hl^i ^>-§- 

<45> £ 4<HlAi^ 5fl<^l^-l'!jol :f-2l-B^>;^l ^*>^ ^^$] ^Efl7V £H ^Efl 

3fl^^ 7>^1^ T^l-^iai- A>-g.^ ^^oi]^ efl^^l^i'ijol ^i^l-^H *^>^ £B 
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f-^^S-fE-l ^z^ ^^^ol «v>gsr>7ll £1<H rf^^ ^e]s ^Vl,>o.^ 

ols^tb i^H J^^* A>z^-^ Hfl^^ ^-f z^- £.H 7>^ ^>e|ollAl^El 

^^^J-tb ^el^ ^^^^ ^^c^l A^;^ 7lE:|ofl ulsfl A^s. v} 

S\JL, o]Tq ^A^^ ^S}o]T^B^ ^^^^1^ Aj-z^-^ ^Efl» 71-^1711 ^cf. oli4 
o], xi}^3. £<y=2). ufl^ll- cfoj:^ ^Bflo^ t,]^^! 7].^]^ c}-;^ 

^ ^IS^ ^ . 

<=>1^, cf^^ ^s]^ ^^^^ <^l:g-^ HHl-<^lT^sl ^7j|7> ^^t}^] ^0.1^ 

3£ 5^ ^ ^'^fil Cf^ ^^AH]oJ] cq-s. p>>,H ^]o]7'\7} ^52)-*>^ 

jB)-sr>>;l ^b:>^ :£H ^E)]o] 5)|^o1 AfZ^-^ ^E]]^ Hfl^^ D>iH ^^"S. 

£ 6^ :£ p>>i3» c.l-g-*M 'Jt^- t:f^^ ^e)^ ^b)-o] uj-Efvfl ^ 

^5^^ ^^^^ ol^tV ^el-o]r.ie| ;g;^l7> ^^^>^1 ^^i^^ >a-7] ^^o]u\ 
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<50> ^ ^ ^^^1<^1<H1 tt).^ ^}^3. n^-^ iEAltb ^^S., ^o]yi\7} 

^^^■^ ^ ^^tt ^^1-4^ ^Eflo| ej-o] :3^^oi a^s. 

^^S. P>^3 Sflli^ l^-E^-i^Cl-. 

<5i> £ 8^ £ 7^ ^>^3» <^]-g-*>^ cf^^ ^^2] Uj-Ef^^ ^ 

^^^^ <5l*t!: H2f<^li^e) 11^^ ^;^17> ^0.0^ ^7] 5.H^■olD^e^ :i 

<52> H 9fe ^ ^t]-^ ^^aHHI ttj-s jin^o. ^x\Ti}: ^ O.^, 5llol/5l7> 

i^V^H efl<^l^-l7V ^5!f^H ^^>^ ^ns] S^^O] ^^^^ A>4^ ^Efl^ 

«fl^^ n>>ia Bl]^^ H-El-iacf. 
<53> S. 10^ S. 9^ ^}:^3.m o]^t}c^ n>S. rf^^ Wl-n^o^ ^^^^ vJj-^'i ^ 

c|-;i^ ^el^ ^^^^ ^;N]7> 3g^*>^l ^o.d^ ^7] 

<54> ^ ;^flS£]^ ^^3. ^^^^ ^7] S.^o]x^^ y^^]^ ^ 

B^o]u]^ ^^^11- ^IM-^ "a^^^ ^^^S. A-l^ cfl^lolTJ^, W>#^*|-7l^fe ^7] 
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^^o]u\^ ^^^^ ^^]^ «J-A>^ ^7] <a^^* ^^^S. ^^^^ o]^^ ^c] 

<55> ^ ^^^1 «v^-^ ^}-%-^}^ H^^^l^iBlfe W>^3)^>71 

5.^ cl>^l.ellol ;^^loil A>-g-£l^ ^o] H>^^^>t:|-. 

<56> £ 11^ £ 3 ^ £ 9<^1 S^lsl^H ^ ^A]<m^oil 14= ii>>,H 21]^^ 

^>-§-*M ^^^i ^^^S. TFT^ <^l^H^^fl^ «j-*J= 

<57> £ 12^ £ 3 ^ £ £^l5)c>1 ^ <a^^l<^ll:ofl nl-^ °>:ia sfl^ 

^ ^>-§-*H ^1^^ cf^^^ ^s)^ ^>B]-o.^ TFT^ ^11^ IJ-^ 

<58> £ 33] cf^^ ^s]^ «v^al =5l-olDisi TFT ^B]a. ^fl^ «j-^o] ^zj 

""^^^91 ^-?-(90°) ^^^^IS ^^1 <^l-&:£5q- ^^ ^oj. M. 

TFT <5flE]ti. ^1]^ yj-^o] Hefoiii^s:) ^^J^TflSif ^^*><^(0°) 
^^^^17]- ^;^11*>^ ^-^ TFT ^^^<^1 HTll ^*>5]<H ^^1 <^1-^S.^ 60 % :a-^*>Jl 
60 % ol'^i- ^7>s>^rf. 

<59> aVigofl JE 92] <5l-g-^><^ cf^^^ ^B^^ B^^l^Ei^ ^-^ 
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oj^Voj]. ^o] ^ ^^<^ll^i^ e}<y 2fl^4 :£H 3|l^ol ^^o^ 

^>^3» A>^^>c^ ^^^f-0.^>«) c}-oj:^V ^Eflo^ ::p.^^ 7^^]^ r].^;^ 

^IS^ ^ ^-^o^. <^1e-1^ T^>^3 C1^><?1«^1 5l*fl Cf^;^ ^El^ «^^o^ T3l>^^l ::p. 
^l^^H ^11^ ^^^^<=>] ^^tb ^^^^ 71-^1^ MV^ ^1 

^ 9X^T^ <=>M ^'^'ll s\s.^^ ^ 5ir}-. 
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[^J^-^J- 11 

2] 
3] 

ol^-g- cf^;^ ^el^ 
[^^^J- 5] 
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^7] S.^o]u\^ :^^]^ wj-A].^ .^71 <a^^^ ^^^S. ^^^^ o] 

61 

7] 

^1 6*J-oll ^<H^i. 
8] 

i^-V^iH* A>-g-*>a^ a];^^ ^5]^* ^lol;^^* oj-g-^Vo^ ^^2|-«>^ ^^1* 

i^^v^ ^^^s tqwH^-g- ^s:|e ^1-^^ 

9] 

o]^]^ zLM-o] ^^tb c>1^M--£^ «fl^5l^ ^91 T^^^^^o] 

c^wyoj^-g- ^el^ yj-'S. 

10] 
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11] 

^1 8^ ^1 10-^ # c>li^ ^ ^oj] o;iolA^, 

^7] i\]o]7;\7} ^^}^ <^^o] ^Hfl^ 3X11^^ s.^ 

^<^1 cl^l-eflo] i:]Bl-ol>^-§- cf^;^^ ^5]^ . 
12] 

^1 11*J-<H1 91'^^^, 

-^7] £H P>^ia sfl^o] ^zt^, ^}^^, ^ # 

o^- 3r>^5^ trfz]-^ ^Eflo^ afl«i i=1:i#eflol cl^^^l^-g- ^^^^ Mj- 
^J-^i . 
13] 

^7] Eflol^-l7> -f-J^l-*]-;^! ^^V^ <^^^ 3fl^^ a7lfe 5^-^ 3Sfl^o^ ^ofl W]^ 2]-^ 

^o] c]>hl-eflol clwH^-g- ^s^^ tt}-n^o^ ;(|]^ 

14] 

^7] £B ^Efl^ ^}^3. n^o] afl^l5]ol ^o] t^^§ 

eflo] i:]wl.ol>^i-g- ^El^ ^^S^ . 
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[^^^ 15] 

efl<=>l^i7]- -f-s}-^!-^ 3il]^4 Ellolxi7]- ^^}^ sfi^o] ^^1- ^v- 

I'V^iBLl- A>-g-^H til^^ ell<^l^-l€- <^l-g-*H ^^^*>^ i-t^H. ^ 

71 5l1<^l^i7> ^3Z|-^>^1 ^^>^ 3^^^ ^^O] ^Bflo^ p].^^ 3|) ^ 

^^^^o] 9X^ ^^-2.5. cl^l-eflo] cltiH^-e- ^e^^ ^^"^^ 

161 

£H ^Hfl^ 1-^^ p>^3. -a-^^. 4^^. ^ ^2]- 

17] 

^^7l £H ^Efl^ ^^x^ n\^3. Bfl^o] 2)^1-71] Hl]^l£]ol ^O] 

tqwfol^f;^ tq-^^ ^e]^ HVD^o^ 

18] 
19] 

^1 m«Hl $i<HA-1, 
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^7] Cf^^ ^^3. «l-p]-o^ 0.7] t^i^ellol :^^]o{] A>-g-£)^ ^o] 
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Ic] 





[£ 21 
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is. 11] 

100.0 

80.0 

I 60.0 

? 40.0 
20.01- 



0.0 



♦ 



0.0 



♦ £ 3 P type 
■ £ 3 N type 
A£ 9 P type 
•JE 9 N type 



45.0 



90.0 



[S. 12] 

200.0 

180.0 

T^J 160.0 
W 

W 140.0 
120.0 
100.0 



0.0 



f 



♦ 3E. 3 P type 
■ £ 3 N type 
AS. 9 P type 
•£ 9 N type 



45.0 
^11^ '8-«C ) 



90.0 



/ 



/ 



/ 



/ 



26-26 



